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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: W1t " w " 
PROBLEM TO BE SOLVED: To provide the 
manufacturing method for semiconductor devices for 
preventing oxidation in metal wiring, and at the same (o) 
time suppressing the effective capacity of multilayer 
wiring. 

SOLUTION: The manufacturing method includes a 
process for forming metal wiring 10a at the upper 
portion of a semiconductor substrate 1 1, a process 
for forming a metal diffusion prevention inorganic 
insulating film 14 on the metal wiring 10a, a process {t> y 
for forming an organic insulating film 16 on the metal 
diffusion prevention inorganic insulating film 14, a 
process for forming an interlayer insulating film 18 on 
the organic insulating film 16, a process for setting 
the organic insulating film 16 to an etching stop layer 
and forming a connection hole 19a on at least the ( C | 
metal wiring 10a of the interlayer insulating film 18 by 
etching a specific region in the interlayer insulating 
film 18, a process for etching the organic insulating 
film 16 exposed at the bottom section of the connection hole 19a to expose the metal 
diffusion prevention inorganic insulating film 14, and a process for exposing the metal wiring 
10a by etching the metal diffusion prevention inorganic insulating film 14 through the 
connection hole 19a. 
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ffiTE&RIEi£ fc WIB16»«^>±(- AJRSttfeBSit 
Bt*r»*i-*xak, fflE&ftiHRB&Jh^f&ttR<z>± 
lc#*l6IWJI*r»rili-6xa4:, 
BulEW«ffi&Mo±(^p B ^8:M«:^-rsxm^, 

JilW*6»l»^9f 3£<7>««S:3. y ^> ^-T 5 w fc Id <fc 9 lift 
ERmRMtft>4>&< fc fcttlE*«E«o±Jc:««TL«r 10 

jBrirt-sxat, 

^uTfflia&jRatkWJh^ieti«*«a*-frsxa 
i»*«2] mcjimifi«uR«>»Axan. miEW$s 

!6*R±fc:T»R«:»jaU KT«»^±fct*»^*4 
S+IH*4:»ritU R*W«o5*?«rfB&JRSai»w±*- 20 
«Lfc»«U KTLrtfcSfrlB'F'WWi^WtSTfflJlfc^l 
M»o±»lfc»*tSX«^f)4 9 , a>ojfflE«a* 
TLOJBricXStt, ffiEa^±&iI5Ki»»£MEJt8BR 

^t5l8t?*>5 r fc Z&mt i-6Bt*« 1 fcER©* 

3 ] mejimtttui^sAxaa. huewsi 

tftSlS-C**), 30 

JWE««RL«>»riixatt % 1WEM«±asRfc ]»£*«* 

wiifc*^^-^^^LrmE**Ei»o±*i-*«?L' 

B»8Hcfc *y LTttETLJcaai-SE 

«*o±«Sr»rii1-S fc WB*lc*rE^*l«R©ME?L 
£i§ UTSfJE«l«Tgi5® fc^ yfy^tSIg^fc 0 , 
a»ofl9E»8WL«:ai L^saE*«»»RO^ y^^JL 
Stt. fitrE«l«±fflJ««:^^^«-UT«rE^r«*MJi* 
^ y ^ U^ iri(H2m}|©T»«:»*t 5 fc IrWKW 
E«-«*6»K«r * yfymi«-e*«:ife»ti: 40 
-i-5M*K 1 fcE«<0¥»fMS«tf>»ii*8:. 

[»**4 ] ffiEMKTLfril LTO«TE*«f6»fll<D 
^y^->^\^ WJEJim*6a»o±^«SixSu^ 

h cog** fc WBtMCf? r fc fc -T Sit 1 X 

tt 2 ldE*<0¥W#3gHO«»#«fc. 

fc, 

ffiEtMM<B*B*>&BH^rs^Etftj:« 
ME&*EllfcWEI6rao±^»«snytA*a:*R 
JhRRRRRfc, so 



Rfc, 

ffne«wuuto±ic»A * titim mt&mm t % 

JHMBflnRRRfc g9EW«*6MdKfc ttERWRRRfcTB 
«SnrTOEA«E«o*ffi«cai-s«S<o««?L4:, 
t»E«imrt^»** Jxfc*«tt^9 ^fc £r*-T£ r fc 

[0001] 

«5ft^»^«o, ^nifKit ^ssa«#fjg^Wi- 
[0002] 

i^^oefi lsih ¥«*xc±^m«m^5>K 

[0003] *jiiajR<Dss-^aEs*if<o«p^a!i*tt. 
v^RBi6i»R^»»^#«ufcaft3i**a;, ^*m$>s 
kr ic« s &mzL<DMi$jjm fc*i-*w«ffi m -c & a . 

<D*riOfrfttt, BIS (a) K:«»i-6±5t^ *"f, 
S@^CuiSi^4 o±i;iCut£»KJt»»R4 2 fcgra 

RRR4 4 

[0 0 0 4] -t^gU RRQt&RR4 4±l£Uv>* hHl4 
6*V<*— =V^U hl4 6£r^*^ fc L 

■CSra«6SR4 4^x;;/f-y/LT, &RHFL4 6 a<Z>± 
SttfcMtS. COfc#, Cul£»B5lbiteaR4 2£ 

.tSK-t-s. is (b) (c^-r J: 9 i-, cuia 

^4 OdSCul3:»l»Jl:jtejftR4 2-CS^tbTV>5«ffi"C 
US** M4 6SrKSI^7X^-e»iJlBI"rSo ftv^-C, R 
ra*6»R4 4«rV*^|cLTCutt;1RiSJh|ftRR4 2^r 

^^^u^-rsr fc^i^^igiocuiajS^a-r 

-5S^?L4 6 a Sr^S*5o 

[0005] cuBER4 odsc ua»Kjhiftj» 
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Z>Z.tlz£V) y Cu§a^4 Oco^b^rWih-r^w^^-c 
C u&M 4 0 tlZk* CulBll40S^: 

5, ^^^^ h«gt*sitJpLfe!9-r-5i 5v>5BBa*s» 

[0 0 0 6] Cutt»BSihi»»J«4 2 £ LTI*, 
vK^bKi: 9*5»BM6»K4 4 £^5/^^-5 £ # 

■C*frt-ettft<, JBBBIfiBWSriy^^^i-SWoai-/ 
[0 0 0 7] 

l&mm&^Z? t-tZWkM] L^>L/«C^^, Cut 20 

& fc 6 fl> y > ?~tZ> h 

y=^»bl» ^iiLTCuifi^tttCuSEig 30 
[0 0 0 8] c^Pn^M^[H]^-r5fca6(c % ^5ay«ft 

y 3^^^ji:%Ji:<^st#sia»^Baj8ip H ia^ 

J: 9 , LSI (D^Jfiaj»<OEjS|EtiSrfiJft-rs«ftfS#<o 40 
[0 0 0 9] **Mtt«JiOB8)B^S:e^T#J^S^ 

[0010] 



[ooii] «6«icj:*Ltf, &m&WL±\c&m#:m&5 
±mm&mmtmm&»mk ^vxmmmmm^m^ 

x^^nr^^o wibimmiw:/? 

[0 0 12] &v^T\ ^T«Wi:*fi«cSiSi-S«lx.tfK 
[0 0 13] tot, ^JSfe£ffcKJh«l«ite»K«:, 

itm^giasi-^ r t \z £ 9 < t t*K?L*:»*+ 

[0 0 14] ^ot, RS^^JtfiKiKv^jKttttKih 
RSitsmawe, #^Ej»<OEi»Pfl&t5Ei»S 
ic, 4JRla»36SW*tfi)MbSi^^v^CuiB«■C*S» 
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^2 0 0 2-3 7 3 9 3 7 

6 



mmm xm t>nx x^mim<omt * &5±1- z> r. 

^L"C&JRBatft*»aS*5XS^*(r-e, KiBftfflv*fc. 

[0 0 15] J£JL±cor fc £9, Rfftb»lC»«?LfcEI» 
[0 0 16] 

(Slont«)»«) II (a) - (c) lifflflOjl 
B , 02 (a) - (c) 

CD 2) , H3 (a) (b) l*&&W<DMi <DMM<n 
3) "C*>5. 

[0 0 17] *»WO**O*lBO^*flc8«C0«Jt*- 
tttt, *1\ Hi (a) l£ij*i-J:$ttW*MRl lft 

w**^ »»Atsti. *m&mfai i<D± 

ixfc*iK)Cuiaifti odsjg^^tb, ^lcocuia^i 

[0 0 18] JRlOCuEJIl Of*. #);LfcfT i N^T 
a N4 4f^bftS/<3T7« *A-J1 10a £^LTS£>8I« 30 

b**s*l5.o" asv^r, nc<Bi (a) ^i-«tptvv 

»1<OCuE«10 &tfi?6&R 1 2 ±l£&«t£«KJl:as 
«!6IWKO-«T*>SB»3ft5«*.tf 3 0nm^>!l3y 

tftiu^?x^cvDi:j:9i«t«, rcov-y 
Ettl OtcfeiJ:$tLTmiocuga^i oasBMbS*x5 

ttJBi©cuB»i ortocu3&s»iBieiw)«caiR-r5 

ttJtttft, B«**Kv^TBWft»<»riti-5*^» 

Ml 0(ciit5:i-6^ft^±(C|»ii:-r^fci6{C3 0 nml 

[0 0 19] ft**, Z<Dis» aygftRl 4COf^t>!9 
tc, S i C (v-y = K) R, P S G (P h o 

sphor Silicate Glass) R, 3Ui 

K«K^9X-rftifft«v>fccvD«cJ:0rtWS*bfcR so 



**3ftSSSSV^>y 3V»<bRftfflv^6ri:3ftST#a. ^<£> 

fg % ^!) 3 ^y^i8«i (S I LK) , XteT 
74 KS'^A^fcRoHfi* (FLARE) ftifftffl* 
*T£ e r.JXb*i*r«SOG (Spin On Glas 
s) tfcoT, S/JJ n^gfLRl 4±{C^tfV3 — 
J:9IBim«l 0 0nml:ft5i5luLta«t, 
«x.tf .3 5 0-4 0 OtT^aTf^rHa 9 V U a 
Viftil 4±Jc^fftW«O-«-T?fc5*«S0GR 

1 6 t*tft5:tm5, 

[0 0 2 0] ro*r«ISOGRl 6fiJBIBHfe»Ri: LT 
*«»*RJ:0RMW(B:<* CF^/CHFal. 

SOGll 6&&mL<DM&lC&Z^*y^lsy\Z&rtZ> 

[0021] &v>-c\ tisodi eic^x^c 
VDiao, »IBI6WK<o— «-C*>SR*3ftS«*.«"0. 
8 — 1. 2^m(OFSG (Fluorine Si li 
cate Glass) Il8 SrJ&R-f #^T\ F 
SGUl 8J:l:U^ h@H2 0ft^/£L;M&(c N Jio 
CuEiilO cdM j£ott#±«c«a*?Ltf»rt £ it 5 <fc 5 

[0 0 2 2] gcv^ Ell (b) Ic^-f £ ^cou 
^M2 0^^^{:tt, 0ijx.^CF4/CHF3^ 

/c^^^^^ftfflv^ycl^^K7^^^^>'^^-<^: , 9 f s 

IC, tiSOG^l 6fiCF</CHF3^^^^^ 

£*ti\ st-y^^MUfc (FSGl^x^y^w 
h/t«SOGRcoxyfy^l/-b) 3ftS*R*^3£l^ 
O-C, FSGRl8Srt-^xyfy^L"CttlS 
OGRl 6 ^^ttJLfcB#^"C^^^>^^^{-^, 5, 

[0 0 2 3] #^T\ mi (c) \Z7^i-^o^s NH3 
N2/H2 Xtt»lR*$tf^*irftffl 

v^A^ttK^^aiy^^^iij, W$SSOGBHi6 

is» =>mitmi 4nmmmx&z>(Dx\ ^i^w 

* t fiE/S^f > > V = ^a^bR 1 4 j&sRffi bfcB#^T- 

«t 0 , Si^TL 1 9 a cO&SfllCv- y =" ^^ibR 1 4 dSRffi 

[0 0 2 4] *V>T\ BI2 (a) £ 9 Id, &WzH 

1 9 a«^/:FSGll 8iCU^ h^^M^ 
h y y^7^^-(-ct 19, ftttTLl 9 a fCigil 
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oj£»S:^tf-»lc:*B3tas^^^^ h^2 l b#»# 

[0 0 2 5] &V^T\ El 2 (b) (CT^-fct 
M21a, 2 1b^^^lCLT, FSGfl8^ 
<D^®7!>><b#J;tf;£0. 3 — 0. 

TffiRTL 1 9 a Kigili-$gfiig&*& 19b R 
^T, F SGI1 81^)1/^ MS2 1 a iSUtfltl 9 10 
brt©— »fcS*&£;h,fci^;* h^2 1 b jrtrKXtr 

SH, S 1 <£>c uiSi& 1 0dSK<kStt5*5-tixds/j:v\ 
[0 0 2 6] ft*5, *lllfi©J»ffi-Ctt»*Sr^^fflv^ 
»*tt^^7X-77 y^y^U^ MR 2 la, 2 1 

SOGH 6(c#/>Oif>T K^3^J&s*£L-CV>*o W 20 
fcR^ttK^ xyfy^u^ MR 2 1 a, 21b 

^iftSLrtiv^ 1 9 a wfflisjca 

adS*feL*v^J:5^S63R7Ll 9 a ft 

[0 0 2 7] &1>T\ m 2 ( c ) £ ? F S G 

Kl8?rv7^{at^y 4£CF 4 /C 

J: tJ^y^^^UTSEJRTLl 9 a £ril LT^ 1 coc uiE 30 
mi 0£riftrj£-ti:5 o IU3 (a) ^f<t3 

tc x j»jR?L 1 9 a Rummm l 9 b <Df*l®_L&U<F S G 

^ilf3 0-5 0 nm^)TaN isf/Uj-J h 7 

K) I2 2MU «v*t, ^^yymcv 

D (C J: 9 o £ J&ffiJI "e*5V-KCui24 

l-J: 9JRJP^#J;ttf 0. 5 M m(7)Cui2 6Mt 
5 0 rftKlJ: *) , Cul@26 fiSc^cHFL 19a Sl/SBiUSt 

1 9 b£S#>rtfJ: 5l-LT^$tt5o ft*5, TaN 40 
122 fiC uKiR^C u^axjcffi»"r50«:BSiti-S 
/^7^;UiT'fc-?T, TaN»220ftt)9i:, T 

iN (f^^h^^K) 1, Ta {tfffr) Xf* 

[0 0 2 8] &l^T\ IH3 (b) (C^-TctptC, CMP 
^£9, Cu|26^>~KCui24i:TaNl22 
^FSGil 8d5Ba-t-5£T-WB-t-6rt^J:9. 
Wmmi 9 brttctt»2 0CuI2»2 6 a ^ J£«BL 1 
9 a rtfciic u^7^2 6 biS»)J4Jl5. CixtcJ: so 



8 

9, g£lC7)Cugai&l 0 £g£2CQC uIE$l2 6 a 
u^7^2 6 bSr^LT««W(-»«SttS. 
[0 0 2 9] Sk±tDXMi:Skr)i&irZt\ZXr). CuiS 

ftlcfctui, FSGKi8&iyfymi8t, a 
s/^^^Rlt^SB|S*:»c5Sv^ttlSOGJgl 
h y:/JR£ LTffl^TV^CQT\ is!) 

[o o 3 o j s£ot, #gga^oia^st5iE^ra^ 
(m2<omm<Dmm) 14 d)-(d) ii*»»o» 

H) rtWl) ,05 (a)-(c) tt##W<0|B2C0H 
CO 2) T*fc5 0 

[0031U2 oitifi^«tt, *&m<Dnm<oMffi 

— ^fcTaWBritLT**** #cv^-t\ F SGBLLdE 

TM*^/vX'^Z> 0 B4&l*l2 5fc*3^-t\ il-H3 

[0 0 3 2] *3l«SO»«Bo^*#K«OiJ3t*iSfefi, 
B4 (a) fc*i"J:5te, £1\ Ii^ft^ffio* 

tmm^. sic (^^^-/mk) psg 

(Phosphor silicate Glass) 

[0 0 3 3] Z<D&, m\<Di/V ^ylMl 4 a± 
^«*6ftlRO-«|-CfeSBlff^^jx.rti 0 0 nmCO 
W8SOGB1 e&i&fSL-i-Zo i^VNT, fflSOGUl 

dS«x.tf 2 5 0-3 5 0nmtfc5gl«OFSGll 8 
aS:««n, j^^r, *l(OFSGBl8 a±(C^7 
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0-100n m<Dm 2 v- ]) ^ >mtm 14b SrJ$R-f 

[0034] &v^T\ H2co~>y =i v'ftfbBli 4 b_h 
fd, »«7L*®i«i-6yS:AOU^ MSI 2 0 b 
~>^U ^cou^ hM2 0 b ?:^^|:U$20 
v-y 3^114 hZm^'&Vy'tx-v^^y^X.*) 

ayfym. §4 (b) d^i-ct 5 

tc, gl2<D^y ayiftii 4 bl£*i*ft*:IIiJ6-*-<5fc 
£>co?Ll 4 I #ffM£*t5 0 cco^i^ i^^h!2 0 10 
b 

[0 0 3 5] &l^T\ HI 4 (c) tC^Ti ?{C1, % 2 CO 
^>y ^yifbll 4 bMRl^F SGKl 8 a ±\Z y 

«-C*>SBtJ?3&S«x.tf 1 5 0 — 2 0 0 nmCO 
l2^FSGHl8b ^XtCVDCJ: 0 riMM" 

SfglOFSGIK (Tffl») 1 8 a % 7L1 4 I 
*2^Jay»UI (*HJf) 14b&tf!g2C9FS 
Gil (±8B«) 18b^^i$tl5 0 «^T, *2<D 
FSGll 8 b±^BBjtft*SrPJ^5fc*OU^ MR 20 
2 0c 4v<*— —^-ffcc 

[0 0 3 6] &V>T\ 134 (d) (C^-fJ;?^ rcOU 

^hi2 0cH^^tar, ^s^v^aaut (f 
sG»^yf i/- h/^y ^>m<tm<D=c~y?-u- 

h) ^lOW^S^yf^^ C4F8 
/CO/A r /02»ftif»a^^S:«V^»*tt K9 
>f SLy^^T** ^2^)FSGgl 8 b Ss* y T-J^-f 

5 C rco£#, sg2co^y 4 bcD-a$^g 

tb"f-<5*5, rco^y^>^^t*(im2co^y a^Wc 
fgl 4 bcD^y^^w- haM£< , 30 
oT?Ll 4 I (OTtD^ 1 COF S GK 18a fc=c y^ls ? 
*ix-5.".*fc, ^co^^, lELtFSGKOxyfy 
^y^-^ymiRit (FSGl(7)xyfi/-h 
/t«SOGR©xyfi/-H *s«R*lC5fiV^*fr-e 
JglCDF SGll 8 aCOTcOW^SOGfiM 

i6T^7fym^;mc rixlc J: 0 , IU4 

(d) ^^-r<t5«c, ^2covy aynfflu 4 bco± 
\azm&mi 9 d*»*$ix, £<bi^ ^©E8»i 9 
d taatssjHLi 9e«^5o 

[0 0 3 7] ft^T\ 13 5 ( a ) £ 0 »lK?L 40 

1 9 etOJ&gflCD^SOGJ^l 6^NH3^, N2/H 

fy^iMcu^ h^2 0 c ti»*SixSo 

^ > ^ £ ntcmm s o Gm<ns<# — xntimtmm t *: 

[0 0 3 8] rtHCj:0. m$ (a) IC^T* ffi so 
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ttTLl 9 e(D&\ZfRl<Dis!) 3^»bJRl 4 adSRffli- 

iaj»10f±, «3R0tt»S:BSJl:-CtSIK»(7>mi-0^y • 
=^>^t^l 4 a ^«;WyCV*5<0"Caf 1 (DC ugEi& 1 

o^KfbSixs^^ftv^. ft^T\ ms (b) ic^ 

>»b«l 4 b t&ffiHl 9 e<Dj£MBttiLfc»l 
Ja^iftKl 4 a i:S:«ttfCF 4 /CHF3*^ 

«9. g^TLl 9 e £ ^ (Dmmil 1 9 e Idigiii-SE 

[0 0 3 9] &v>T\ ffi0Sttt0»tt&Ntttt^8s 
(H3 ( a ) ) X\ ffiRTL He, PB«I« 1 9 d Rum 
20FSGI1 8 b±(CT a NJ^2 2RXfiis— KCuBt 
2 4«r»*U r^-KCu«24«ri!)o#»«|i 
LT«#fco#l;:£ 9 e&tflBigftfgl 9 d£ 

ffi*r4>CuK2 6«rJg^i"So «V*T, Cui26i: 
KCu«2 4 i:T a NK2 2 SrCMPjfet^J: D«2 

cof sGfim 8 bfcmtti-tzizxmmi-z^ t^cx o\ 

EI 5 (c) {-^-TJ:9^> ^?Ll 9e^C(j:Cu7 P 7 
i/2 6 b^ s IMISIl 9 drttdti^2(OCuiS^2 6 a 

(DC u SB^ 2 6a^Cu7 P 7^26b tr*LtH5fti: 

[0 0 4 0] ^2 (O jt*W«tt(D^W*i8ilO«5t^ife 
ttC, ia»*l 9 dCO$l£^2<DF SGll 8btg 

2o^y =*>"&itmi 4 b ^(D^wjKff^ifcKsttso 
nM<Djtm£*)m2<DCu&m2 6 a cosstco^^^^ 

8«§[it5:i^"C#s. ^^c, sasTLi 9 ertKB 

[0041] (ms(Dmm(Dj[m) me ( a ) - (d) 

^-TSlBSWrffiia (^^l) ,B7 (a)-(c) l**$g 

ite»r®igi (^eco2) r*^5o &3(Dmm<Djtm\±. 
w<Dmm<Dmm<D*m>ftmm(Dmm%m*mmLx. m 
-m (D&m t&mt <om \cmm,m<Dm ^ssogw 

X. m 1-3 t H-B*l^liWI-«F*«rtt LT tOB U 

[0 0 4 2] *HJ6(D^fl80**fl5:$g«OjHifi*fett. 
H6 (a) (c^-TJ: tf, JRioSaSo^ffio* 



(7) 
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cojtmtmmz^ sic (cy k) bi> p 

SG (Phosphor s i 1 icateGlas 

[0 0 4 3] jRl*T\ ^KO^mSOGmi 6 a±;c^ 10 

Xlf2 5 0-3 5 0 nmOllOTSG (U n d o p e 
dSilicate G 1 a s s ) 3 0 &f&ft£TZ) 0 

*<d& s :(DiiousGi3ojbi:, mm^mmco- 
mx*&>z>mmi>mx.tf i 50-250 nm<om2<o^m 

SOGil6beM« 0 C1C0^2CO#^SOG^1 
6 Mi, ^l^^(DmfigT*^Lfc^D a a^ (FLAR 

e^silk) ^ *<Dmmm&2. sm'& 

[0 0 4 4] &^T\ $2(0*iSOGll 6 b_tfc:/ 
7X-7CVDCJ: 9 , Iff^j^^i 0 0nm^2W 
USGl3 0aMm B £<blC, r^2WUSG 
130 a JlICI^X^C VDiC£ 9 % ajSa s 0!l;itf 5 0 
— 10 0 nm(D^2<Di^V 4 d £j&J^1- 

60 :^2(^)USGI3 0 aMS2^)v'!) = 
Sll 4 d^te^^ii^-^j-trfo^o 30 

[0 0 4 5] Z.<D£?I<Z. S mS<DMM(DMffi(XlZ. !g 1 
WUSG (ftl«Tg|5S) 3 0. fg 2 SOGJBI 
$1*^/1) 16bMS2WUSGl30a+S2(D*> 

v^^mtm mm±^m) 1 4 d^in«uK«r«A 

i-^c &^T\ IU6 (b) t^-TJ:^^, iBig|**rJfcfS 

d^/N°^-^V^-T5^ tt-<t 9, S2(OUSGi30 
a/ii^tUi-^^P^l 4 e ^rJfMi-^>o «V*-C\ 8MK?L 
«T^i"S««*®^-rSfc^, S2OUSGH30 
aXt5^2 0i^y ^VSftlfil 4 d±lCUv?^ hl2 0 40 
d&s<?<- ^<DUi>* M20d *-**9\Z. 

lt^2©USGi3 0 a Sr«*tt K7-fx^fy^ 
J:9xyf^Ul2<Ot«SOGBl 6 b &SBtUi~ 
6B8PSI5 3 0 c SrJgfiK-rs. 

[0 04 6] ^l>r, :(Ol/^M2 0d^Sf5 
jRflg-C, »29*«SOGKl6bSrNH3^, N 2 / 

ia *)^v^^yi-z> 0 z<ot%. fS2<ommsoGm 

1 6 b©xyf^t|5Wl:i/^ h§l2 0 d <>»5feS 

n^>o :tii:J;^ HI 6 (c) ic^fJ: 5 £2<ov so 



12 

y 4 d frmmm&mmi-z £ ? 

S GI3 0 a t«2©t*SOG»l 6 b £#Sa*?L«: 
W^-TS J: 5tcL-C^^-=>^SixT7Ll 6 c ri^fifc 

[0 0 4 7] &l^T\ H6 (d) ic^-f ^s/f 1 

>-?MiRtt (usGKox.^^h/i/y^i« 

CrF 8 /CO/Ar/O2^/ c C<!:'C0^^>g:l 
v^»SrttK7-<3iy^^^-C, !S ^Steffi 
HdH^^iat, M«tULfc^2OTSGg 
3 0 a ^ ?L 1 6 c OJSfflKBW Lfcjg 1 <DU S Gil 3 0 

>y3km±%m s o gki-*t ttii^icifi^Mit^ 

tttS^W=-Ct>*>SOT% S2OUSGl30aMI 
10USG^3 0Wx^fy^Tf5t, ^fr-e 
ft, ^OTW$ 2 Of i S O GK 1 6 b MS 1 
SOGRl 6 atxyf hy^tS. - 

[0 0 4 8] &l^T\ |g]6 (d) (C^-TgimL/c^2CD 

tisoc^i 6 bRxj^mmm 9h<o&&\zteu\*ti 

$KDfiSOGH6a?rNH3^, N 2 /H 2 ^;tf 
ocy^-^y'tZZ.t^Xt), 17 (a) (^tiv^, 

[0049] mi<z>mm<DBmtmm^ % 

i c u i o ^fe^coteSJc £ Kit -e # s i 
(d-^v ^^mtmi 4 cxmt>tix^^cox\ mm*m 

^tHMl2^«SOGgl6a, 16b(0x y 

ix^<tv\ *mM<Djtmiz&\,^xh, m2(omm 

SOGUl 6 a K:*y7-aS38£Lfct\> 
[0 0 5 0] R^-C, 07 (b) (C^i"J:e>fC, ^_LJf 
(0S2O5/!) 3^ft-fk»l 4 d ttgWiRl 9 hcDj&gflM 
SfflltSlo^U =y»b«i 4 c i:4rJl^ttK9^ 

Eft«l 9 i fcjfts»rtSixS. 
[0 0 5 1] »10^1fi<0jgl»i:l^«ft*fe 
(M3 ( a ) ) -C, MJ^?L 1 9 h RXfitefam 19i^ 
m±tm2<DVSGm30 a±\Z^ TaNl22ai:-> 
-KCu«2 4ai^RU :Oi/-KCu((2 4a 
Sr«)o#if&«Ji^ L"C«»«>o#tcJ: 9h^ 
cKSBj^St i 9 i tfCu]g|2 e*mi&1rz>o 

T\ HI 7 (c) (-^-t J: 9 CCOCu^2 6, K 
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Cul24 aMTa Nj^2 2 a £r C M P IC £ *) Wmi~ 

5^^[-j: , 9Cu^ , 7^2 6b kzti\zmmirz9S2<D 

CuiEig2 6at«fi)ct5o mtCtt), |2WCu 
SBM2 6 a^»2WUSGlB3 0 a fcS2©t«SOG 

gi6bt -ciis^tL/ciiaiiasi 1 9 i \z®.tb&-£tixi& 

OCugBj^2 6ai:^Cu7 P 7^26 b^ltS^ 

c u &m*m&<D&T*mm s thtc&m&m&M&-t-z z 

[0 0 5 2] S3 03*tt0»JB0¥WttftK<0H&^& 
**r«i-6fcfct^ CufB«HH»c»**^ffiVN#«s 
«Bo8t<oft8l:*S < SjRt 5 r t 5 B m 

[0 0 5 3] J£A±, l 3 (Dmm<DBM^ <fc 9 , w 

*ltafflL-CfcJ:V\ 30 
[0 0 5 4] (WE 1 ) ¥m#&tfL<D±j3lzB!3L£ti1z. 

Jc#«l6»BI*r»*1-5Xa4:, «rE*«lft»B!o±fc 
«IBj|fe»KSr«A-raxai:, «rtB*«»«BI«:^y^ 

t>wiaAJi«ai»«>±i^**?L«:**i-5xai, aaia^- 

TOE4*tt«Wih«»l6«Bl*:»fflS*S-xafc v mJE 

S3BE^^iiLTt(rE^JSfetfeKja:^jteS^^y^^ 
[0055] (#152) ttoftmmtaBUR&^yr^sis 

cogutcfcv>T, mEttflE7L^itai-6Elft9ti:mEJIin . 
«»BIO±»^»«-*-5xa«rS tl^tSi t 
itSWE l twE«^^«flsSBo«3g*jfeo 
(#15 3) ffiE«mf&fl«0«jftxatt> HtfEWSM&t* so 
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J&ricXaii, WE^<z>±*ii5iBi»StSr«rEJi«flJStc:^ 
j&Lfc&tc, METL^riiLTflftETasS^^^V^-r 
6 HTfe 5 ^ k k -t £WE 1 l:Et©^#8 

[0056] (WE4) ffiEJiniftiftnt^Axau. 
«trE«i«±«« t iWEwa* ra» & ^ lt tu 

E&Sia»<o±^^?LS:»^Lfe«^, ME*S«S±£flJf 

TmrEMaiTiFBB^^y^v^-rsxa-cfco, *»osu 
mu»sk±Mm*~** z \c uTfltrE^wtraa * ^ 

>-^UTWEIE«*OT»*:»*rsiRlc[p]«F^«[E«l 
*T»iS:xtxfy^tS I1T &Z>Zk*¥fmk1rZ> 
1 ^E*o^Wff3g«<o«ifi*ft 0 
[0 0 5 7] (WE 5 ) fliES&tt?L £ mJESaS^rt 

r t k ± 19 MESiRTLrt f^aMMt^ ? 

b lc W-T 5 w * £ ttfll i: + 5 WE 2 4 <o v *-T*b*» 1 
^tcEtt^>¥*tt:^g<DKig**c 

(WE 6) «uE'>ft< £ t>aas?L«r?Kfiic-rsxaco«, 

Xtt«rE^jKdFLa:K^«E7Ltciia-rst5EiSjS*^ *» 

{wigii-r ^ Huisian^co^ffii: t we* m&mm k <o± 
\z % t^6«ic, s<VTj?^mktb^£&m i mk*& 

»S:ffi«>aitf4feJRJKS:«l«i-5Xat, huE^MM> ^> 
fjESJ^?L> XttSlRTLtBeSJttTL^iiiii-SSfrEiBa 

mic&my??. xn&m7?sk&&m-7 : 7y\mm 

i-*±JiAJlE» - fc S:4*«ii-6«E 2 75 
14^ Nfti^ 1 3SlcEtt<o¥*flc"3SB^»ig*ife 0 
[0 0 5 8] (WE 7 ) liflES&BWLSTii LTCOmJfB^ 

E l 75H4 (DV>-rtt^^ l JS^E^co^^Mct)^^ 

WE 8) «rE#«BftWBt©^y^^^tt, 

i" 1 «tcEtt<o^*frStt<oK5t*rfe 0 
[0 0 5 9] (WE 9 ) ffiE^KEM^ff Elftd^ b 4 
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* 5 w t *¥tWi t -r 1 7bm i <n^-fM- i 

[0 0 6 0] (WIS 1 1 ) flM5&JRiBjRj&sc u m) IB 
<J* »ISA«a:tS:BSii:«l«ttW«^psG (y 

1 7b^ 9 an vf*t*» 1 aSlwfBttO^WfrSgB^jHjg* . 10 

(WIE12) MrEAJHBM^Cu (A) e*a*btt9, 
ffirtE&JR*t*BSit ««lft»K^ ^7 XvCVDCiot 

&mt-i-Zttm 1 7^ 8 <zn vfjh,J&» 1 «(cE*co^*ft: 

[0 0 6 1 ] (ttfsi 3) ¥*(M««J:#fc*rtS*i 

[0 0 6 2] 

^L-CJIIB«M«r»*L, JIIHJfilHRlcKJftTL Xi* 

[0063] mr^mmco^y^^v^m 

U jffit*t\ AKttKBSJhMWftltBttray^^^Lr 40 
[0 0 6 4] IWiJCtSCifa 0, 

T*a ^ttT l^© TMES (omt Sr BSihi" 5 r t *s T- so 



16 

[ll] mi (a) - (c) WSBOSlOjSlt^ 
IB 2] 12 (a) ~ (c) tt*«H0ffil0>Xifc0» 

[ni3] B3 (a) (b) \tm\ <n*&m<Dnm<D 

3) T'fc^o 

[14] 14 (a) ~ (d) te*&w<nm2<onm<DB 

[15] 15 (a) - (c) \tt&m<n&2<Dmn<oB 

[16] 16 (a) - (d) f±#«WO»3(0HlS<a» 
[17] 17 (a) - (c) fi*3gWO«3^*J6©JB 
[18] 18 (a) Rtf (b) 

1 0 : mi <DCuM$L (&JREi6§0 
10a: ^liT^^I 
1 1 : 
1 2 : 

14, 14a; 14c: V!J^i^ (&JW£»B6Jh 

14b: f&2<DisV ^^mtm ("FUJI) 

1 4 d : $2^>ynyi« OSSttLLSWi) 
16, 16a: #«SOGJK (*T*it&&EI) 
16b :g2(Of«SOGS (Wftl*^®) 
16c :H 

18:FSG1 (JIIHI&fUR) 
18a ;$10 FS Gl (TStfJf ) 
18b :^20FSGJi 
19b, 19d, 19 i : gB&St 
19a, 19e, 19h: *g$t?L 

20, 20b. 20d, 2 1a: 1/^7 F^^-V 

2 2 : T a Nf 

2 4 : *>— KC u if 

2 6 : C ui 

2 6a: l2(OCuM 
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